Ulysses passed from the south to the north polar regions of the Sun in the inner heliosphere, providing a snapshot of the latitudinal structure of cosmic ray modulation and solar energetic particle populations during a period near solar maximum. Observations from the COSPIN suite of energetic charged particle telescopes show that latitude variations in the cosmic ray intensity in the inner heliosphere are nearly non-existent near solar maximum, whereas small but clear latitude gradients were observed during the similar phase of Ulysses' orbit near the 1994-95 solar minimum. At proton energies above ∼10 MeV and extending up to >70 MeV, the intensities are often dominated by Solar Energetic Particles (SEPs) accelerated near the Sun in association with intense solar flares and large Coronal Mass Ejections (CMEs). At lower energies the particle intensities are almost constantly enhanced above background, most likely as a result of a mix of SEPs and particles accelerated by interplanetary shocks. Simultaneous high-latitude Ulysses and near-Earth observations show that most events that produce large flux increases near Earth also produce flux increases at Ulysses, even at the highest latitudes attained. Particle anisotropies during particle onsets at Ulysses are typically directed outwards from the Sun, suggesting either acceleration extending to high latitudes or efficient cross-field propagation somewhere inside the orbit of Ulysses. Both cosmic ray and SEP observations are consistent with highly efficient transport of energetic charged particles between the equatorial and polar regions and across the mean interplanetary magnetic fields in the inner heliosphere.
Introduction
Since its launch in 1990, Ulysses has been exploring the latitudinal structure of the inner heliosphere. As shown in Fig. 1b , Ulysses reaches a maximum solar latitude of about 80 • in both the Northern and Southern Hemispheres, and has an orbital period around the Sun of approximately 5.5 years. Since the solar activity cycle has a period of about 11 years (or 22 years for the complete solar magnetic cycle), on each successive orbit Ulysses samples conditions at any point about half a solar activity cycle apart. During its first solar minimum orbit about the Sun (1992 Sun ( -1997 , observations were made during the evolution from solar maximum to solar minimum conditions and the highest latitude measurements were taken near solar minimum (see Fig. 1a and b). During its second 1998-2004 solar maximum orbit, conditions were evolving from solar minimum to solar maximum and the highest latitude measurements (2000) (2001) were made very near solar maximum.
As a result of the eccentricity of Ulysses' orbit, it takes about two and a half years to reach maximum latitude at 80.2 • S from its low-latitude aphelion near Jupiter's orbit, during which significant changes in the solar activity level can take place. As a result, separation of temporal and spatial variations can be difficult. On the other hand, to return from high latitudes to perihelion, at about 1.3 AU near the ecliptic, requires only about 6 months. Therefore, the period from maximum latitude in the Southern Hemisphere, through perihelion, and on to maximum latitude in the North- ern Hemisphere, commonly referred to as the Fast Latitude Scan (FLS), is uniquely valuable for providing a "snapshot" of the latitudinal structure in a time much shorter than the time scale for evolution of the level of solar activity in the solar cycle.
The COSPIN suite of instruments on Ulysses, described by Simpson et al. (1992) , aims to characterize the spectra, abundances, and temporal and spatial variations of the energetic charged particle populations of the inner heliosphere over an energy range from ∼0.5 MeV up to relativistic energies. The particle populations of interest include:
(a) Solar Energetic Particles (SEPs), which may extend to energies >100 MeV and are associated with discrete events on the sun such as energetic Coronal Mass Ejections and solar flares (b) Particles accelerated by other shocks and disturbances in the solar wind, such as solar wind stream interface shocks;
(c) Anomalous component cosmic rays, originally interstellar neutral atoms ionized by solar UV and carried out as pick-up ions in the solar wind to be accelerated to cosmic ray energies at the solar wind termination shock; (d) Galactic cosmic rays entering the heliosphere from the interstellar medium, and also, (e) Electrons accelerated in Jupiter's magnetosphere, which dominate the electrons fluxes in the inner heliosphere at energies less than ∼30 MeV (Eraker and Simpson, 1979; Eraker, 1982) .
The intensities of all of these components are affected by variations in the characteristics of the solar wind and interplanetary magnetic field on both short and long time scales, giving rise both to the long-term global solar cycle modulation of the galactic and anomalous cosmic rays, and to shortterm variations in intensity related to localized modulation and acceleration of particles by shocks in the solar wind. Study of the latitude variations of the intensities and spectra of these various components provides information about the global structure of the heliospheric magnetic field as well as about the physical processes affecting propagation of the particles through the heliosphere.
During the passage over the Sun's poles during Ulysses' solar minimum orbit, conditions for cosmic rays were relatively quiet in the heliosphere, with relatively few short-term enhancements produced by solar or interplanetary events. Intensities of both galactic cosmic rays (Fig. 1c) and anomalous component helium (Fig. 1d) were near their maximum levels corresponding to minimum solar modulation. One of the most striking results from this period was that intensities at Earth and at Ulysses, even when Ulysses was at the highest latitudes, differed little, if at all. The largest latitude effect seen, for low energy anomalous helium (panel d) amounted to less than a factor of two increase from equator to pole, barely visible on the scale of Fig. 1 , and no effect at all was detectable for the low energy galactic cosmic rays (panel c). Together with other evidence, such as observations near the poles of periodic variations in the intensity of high energy cosmic rays (McKibben et al., 1995; Kunow et al., 1995; Simpson et al., 1995) and of low energy interplanetary accelerated particles produced by near-equatorial solar wind stream corotating interaction regions (CIRs) (Sanderson et al., 1995; Roelof et al., 1996) , the observations led to the conclusion that transport of energetic charged particles across the mean interplanetary magnetic field between the equatorial and polar regions was much more efficient than existing models had contemplated (e.g. Fisk, 1996; Kóta and Jokipii, 1998; McKibben, 1998; Potgeiter, 1998) .
During its second fast latitude scan, Ulysses explored the latitudinal structure under very different conditions for energetic charged particles. The Sun was near the maximum in its activity cycle, and the intensity profiles shown in Fig. 1 were dominated by the transient increases produced by energetic solar flares and CME events. At the same time, the background intensity of cosmic rays and anomalous components had decreased by factors ranging from a few percent at GeV energies to as much as a factor of 10 or more at low energies, as a result of the increased solar modulation characteristic of solar maximum (see also Heber et al., 2003) .
Thus, the Ulysses orbit was ideally suited to investigate the variation in the latitudinal structure of the heliosphere between solar minimum and solar maximum. In this paper we treat primarily two aspects of the variation, the determination of latitude gradients for cosmic ray intensities, and the observation of solar energetic particles in the polar regions of the inner heliosphere. Studies of Jovian electron propagation have been presented elsewhere (Heber et al., 2002) and studies of local acceleration of low energy particles at high latitudes have not yet progressed beyond a basic exploratory phase. Heber et al. (2003) discuss specifically and in more detail the observations from the COSPIN KET during the recent fast latitude scan.
In addition to observations from the COSPIN instrument suite, we use observations from the CRNC experiment on IMP-8 and the EPAM experiment on ACE to provide for a comparison of fluxes at Ulysses to those near Earth. The IMP-8 instrument has been described by Garcia-Muñoz et al. (1977) , and the ACE instrumentation has been described by Gold et al. (1998) .
Latitudinal structure of solar modulation of cosmic rays
Our current understanding of modulation is based on the pioneering work of Parker (1965) , who first wrote down the equation that is still believed to provide a complete description of the physical processes important for modulation. In early years, attention focused on diffusion of the cosmic rays into the heliosphere primarily along the irregular interplanetary magnetic field lines. At the same time, the field lines, being frozen into the solar wind, convected the cosmic rays outward and, as a result of the divergence of the solar wind flow, also cooled them by adiabatic deceleration, so that the intensity of cosmic rays in the inner solar system was determined by the balance between inward diffusion, outward convection, and adiabatic cooling. In this picture, the main reason to expect a latitude effect in the solar modulation is that the equatorial field lines are wound into a tight spiral by the continuing rotation of the Sun as the solar wind picks up and carries field lines out from the upper corona into the heliosphere. On the other hand, over the poles the spiral would be expected to be much less tightly wound, approaching a purely radial field over the rotational pole, and thus might provide a much shorter path for cosmic rays to reach the inner heliosphere from the heliospheric boundary. In this simple picture, assuming the propagation along the field is much less difficult than propagation across field lines, large increases of flux would be expected over the poles. Since 1977 (Jokipii et al., 1977) , Jokipii and his coworkers have explored a previously neglected effect in the Parker equation, wherein the gradients and curvatures of the heliospheric magnetic field lines can give rise to systematic drift velocities for energetic charged particles. For some particles, these drift velocities may be comparable to, or even larger than, the solar wind velocity. Near solar mini- mum these effects can be especially important because the magnetic structure of the heliosphere is particularly simple, with hemispheres of opposite polarity separated by a nearequatorial current sheet as the field is carried out by the solar wind. Such a structure produces global systematic flows of the cosmic rays through the heliosphere as a result of drifts, which may even dominate the diffusion-convection effects previously considered. Since the magnetic polarity of the solar dipole reverses from one cycle to the next, the cosmic ray flow pattern is also expected to reverse. The general pattern for the polarity during Ulysses' solar minimum orbit was that cosmic rays should have preferentially entered the heliosphere over the poles, drifted down in latitude towards the equator, and then along the current sheet. When this effect was added to the expected effects of diffusion-convection, the models' current prior to Ulysses' high-latitude measurements predicted very large increases in cosmic ray intensity at high latitude (e.g. Potgieter and Haasbroek, 1993; Haasbroek et al., 1995) .
As shown in Fig. 2a -d the actual observations by Ulysses did not confirm these expectations. While there was a modest increase in intensity towards the poles, the increase was less than about a factor of 2, corresponding to a latitudinal gradient of only ∼1%/degree or less, even for the most strongly affected particle types (e.g. the anomalous helium shown in Fig. 2a) . It was also a surprise to find that the surface of symmetry of the modulation did not coincide with the heliographic equator, but instead was shifted southward by about 10 • (Simpson et al., 1996; Heber et al., 1996) . At first considered controversial, this was later shown to correspond to a true asymmetry in the solar magnetic field at the time of Ulysses' first Fast Latitude Scan.
A generally accepted interpretation for the increase in modulation over expected levels at the poles rests on observations of large long-period Alfvén waves observed in the field over the poles (Balogh et al., 1995) , possibly generated by convective motions in the upper solar atmosphere (Horbury et al., 1996). As these waves are convected outward by the solar wind, their transverse magnetic field components, which fall off as 1/R, quickly become dominant over the radial components, which fall off as 1/R 2 . As a result the polar field lines become as convoluted and difficult to traverse as the tightly wound equatorial lines (Jokipii and Kóta, 1989) . However, this cannot be a complete explanation since it provides no reason why the modulated intensities at the pole and the equator should be so closely the same. The smallness of the gradients would be easily accounted for, however, if there were direct communication between equatorial and polar regions through enhanced propagation of particles across the mean magnetic fields. Fortunately, there is other direct evidence for such propagation. As Ulysses rose in latitude through the zone dominated by solar wind stream interactions in the relatively tranquil solar minimum heliosphere, 26-day recurrent modulations of the cosmic ray intensity were observed corresponding to encounters with the interaction regions. (This effect is visible most clearly in the integral intensity trace for the slow latitude scan in Fig. 2d ; see Simpson et al., 1995 for a fuller discussion.) At the same time, periodic enhancements of low energy particles accelerated by the shocks bounding the CIRs were also observed. A major surprise from the first orbit observations is that these variations persisted to the highest latitudes reached by Ulysses, even though the interaction regions were confined to latitudes less than about 35 • (Phillips et al., 1995) . These observations are difficult to understand unless propagation between equatorial and polar regions is much easier than previous models had anticipated.
Two competing models for producing the latitudinal propagation have been advanced (see Fisk and Jokipii, 1999) . In one (Kóta and Jokipii, 1995; Burger and Hattingh, 1998; Potgieter et al., 1997) , the cross-field diffusion coefficient is simply taken to be larger than expected based on simple quasilinear theory, perhaps as a result of the modest random walk in latitude imposed on the fields by convective motions at the Sun (Jokipii and Parker, 1969) . The observations require that the ratio of perpendicular to parallel diffusion coefficients be as large as, perhaps, 0.3 (Potgieter, 1998) . Such a large ratio has not yet been demonstrated from propagation theory, but it has not been excluded either. Since this model makes no specific reference to global magnetic structure in the heliosphere, the latitudinal propagation may be equally effective at solar minimum and at solar maximum.
In the other model, proposed by Fisk (1996) , there is direct magnetic connection between low-and high-latitude regions. The connection arises through a complex interaction of the differential rotation of the photosphere, through which the field lines must be threaded, with the observed rigid rotation of the corona driven by the rotation of an tilted inner solar dipole fixed in the body of the Sun. The prediction is that over a distance of about 15 AU, an individual field line may make a latitudinal excursion of as much as 60-90 degrees in the simple solar minimum heliosphere, where most of the solar wind emanates from the polar coronal holes. While the Fisk mechanism may still be operating at solar maximum to enhance the latitudinal motion of field lines, its effects have not yet been clearly worked out for the disordered magnetic structure of the solar maximum heliosphere.
The effect of Fisk's model on particle propagation has also not yet been worked out in detail, even for solar minimum conditions. If particles were constrained simply to follow field lines, the effective source for particles observed at high latitudes would be at large radial distances, in some cases beyond the region of maximum strength of the interaction regions. For solar particle events, in particular, significant delays would be expected as a result of the requirement that particles first propagate to ∼15 AU and then propagate back in to the position of Ulysses. If, however, some cross-field diffusion is allowed, particles may occasionally transfer from one field line to a neighboring line. If the random walk of field lines is also present, so that neighbor field lines are not necessarily parallel, the effect of the Fisk model field may be simply to magnify the effects of the random walk in the latitudinal direction by imposing a systematic latitudinal component (absent in the classic Parker field) on the meandering interplanetary field lines. Thus, without independent and quantitative knowledge of the rate of cross-field diffusion or the rate of field meandering expected in the classical Parker field, discrimination between the competing models simply on the basis of particle observations may be very difficult.
For the solar maximum orbit, conditions in the heliosphere are expected to be completely different from those at solar minimum. The heliospheric magnetic structure may be described by a highly inclined current sheet (see current sheet latitudinal extent in Fig. 1a ) that is continually disrupted and distorted by extensive and energetic coronal mass ejections at all latitudes, and by fluctuating sources for the solar wind as active regions and coronal holes form and decay, leading to highly time-variable stream structures in the solar wind. In this very different heliosphere the questions inspired by the first orbit observations were:
1. Will the gradients be larger or smaller during solar maximum?
2. Will there still be evidence for efficient propagation of particles between equatorial and polar regions?
3. Will there be evidence again for global magnetic asymmetries reflected in asymmetries in modulation?
The observations during the solar maximum orbit are shown in Fig. 2g -h. For these observations, periods when solar energetic particles dominate the intensity either at Ulysses or near Earth have been removed, leading to sometimes large gaps in the measurements of cosmic ray intensity. The greater variability in the ratios observed is most likely due in part to the difficulty of removing all contamination from solar energetic particles, and in part to the more dynamic nature of the interplanetary medium, such that the cosmic ray intensity at one spacecraft may be affected by a transient disturbance which never reaches the other. Nevertheless, it is apparent that at solar maximum the latitudinal gradients in intensity are smaller than we are able to measure (see also Heber et al., 2003) . 
(6) (7) Unfortunately, because of the very disturbed nature of the solar maximum heliosphere, the regular 26-day periodic variations in modulation observed at solar minimum, variations that could be traced from equator to pole, are not present. Similarly, with no clearly measurable gradients, it is not possible to determine from these observations whether the asymmetry found at solar minimum persists in some way through solar maximum. Thus, the principal conclusion that can be drawn concerning modulation from Ulysses' solar maximum fast latitude scan is that the solar modulation appears to be essentially spherically symmetric at solar maximum in the inner heliosphere.
However, this statement requires some qualification. While the overall average level of modulation appears to be the same at high and low latitudes, there are short-term time variations that reflect very local conditions. Examples are seen in the inset in panel (g) of Fig. 3 , where significant Forbush decrease-like events are seen 10 days apart (at about days 292 and 302) at IMP and Ulysses, and around day 333 in the main part of panel (g), where a Forbush decrease at IMP has no counterpart at Ulysses. Nevertheless, before and after these events, the intensities at the two spacecraft return to near equality. This suggests that the overall level of modulation is set by global conditions of the magnetic fields throughout the heliosphere, whereas the short-term variations reflect local conditions in the inner heliosphere.
Solar energetic particle observations at high latitudes
During solar maximum, the dominant feature of the time intensity profiles of energetic proton fluxes is the frequent and large increases due to injection of solar energetic particles by energetic events at the Sun. Figure 3 presents an overview of particle variations observed at Earth and simultaneously at Ulysses during the South Polar Pass for protons from ∼0.3 MeV to energies >∼100 MeV, as well as for electrons with energies of several MeV. For context, the solar wind velocities measured at Earth and Ulysses are also presented in the top panel.
While the amount of information in Fig. 3 is somewhat overwhelming, certain general patterns are apparent. Starting from the highest energies (panel g), of the four events that produce increases of more than a factor of two in the flux or >100 MeV protons at Earth (numbered in panel (f) and Table  1 as events 1, 6, 7, and 8; see Table 1 for information about the initiating events on the Sun), three also produce significant increases at Ulysses in the south polar regions. In two cases, the flux increases at Ulysses were much smaller than at IMP at all energies, but in one case (day 256, the increase was larger at Ulysses at the highest energies (panel g) but not at lower energies. For the three that produce flux increases at Ulysses, in all three cases flux increases that appear to be associated with these events are observed at Ulysses to energies as low as 2.2 MeV (panel d), and possibly as low as 0.3 MeV (panel c). The profiles of these events at low (∼MeV) energies are very gradual and ragged, however, in contrast to rather abrupt and well-defined increases observed at the same energies near Earth (panels c and d). The three events also produce well-defined increases in electron intensity at both Earth and Ulysses, with rapid onsets and slow decays at both spacecraft. Figure 4 shows observations from several Ulysses channels in more detail for the period 310-350, 2000. The IMP-8 30-69 MeV proton flux is also included as the bottom panel to provide the context of simultaneous observations near Earth. This period includes two of the three events (events 6 and 8) that produced large flux increases at Ulysses. Also included in Fig. 4 are observations of the particle anisotropies measured at three proton energies at Ulysses. During the two onsets of the two events, there are at least brief periods, lasting several hours, of outwardly directed anisotropies observed at Ulysses for energies above ∼2 MeV. As shown in the figure, for brief periods the anisotropy's amplitudes (see definition in figure caption) can be quite large, as much as 10/1 (max/min) or greater for 39-70 MeV protons (panel d) and as much as ∼5/1 for ∼2 MeV protons (panel b). This suggests that, at least for protons with energies >2 MeV, the particles are injected either by direct acceleration or by diffusion from lower latitude acceleration onto high latitude field lines inside the position of Ulysses at 2.2-2.4 AU. Similar conclusions have been reached by Zhang et al. (2003) from a detailed analysis of the 14 July 2000 ("Bastille Day") event, which occurred just prior to the beginning of Ulysses South Polar Pass.
At 0.3 MeV, there appears to be a very weak, poorly organized outward flow during the onset period of the day 314 event, and there is a delayed outward anisotropy following the day 330 event. However, there is not a good correlation between anisotropies and intensity variations at this very low energy, and the flows may very well be more associated with the large solar wind speed increases observed during the same periods. At these very low energies anisotropies arising from the Compton-Getting effect must also be considered. However, the stongest anisotropies do not appear to be well correlated with solar wind speed variations, as would be expected for Compton-Getting anisotropies.
As seen from both Figs. 3 and 4, it is a general characteristic of the solar energetic particle events that at high latitudes, the events are discrete and easily identified with events observed near Earth for energies above a few MeV. However, while the intensities remain high, the events become diffuse, melded together, and strongly affected by local conditions for lower energies. The relatively clean profiles observed for electrons with energies of 2 or 3 MeV energy (panel b) suggest that velocity may be more important than energy or rigidity in determining the appearance of the time-intensity profiles.
At energies above about 10 MeV, almost all large events seen near Earth also produce significant increases at Ulysses. Typically, the rise to maximum is slower at Ulysses, and the maximum intensity is lower. Presumably both differences are a result of some combination of Ulysses' larger radial distance from the Sun and of the difficulty of propagation from low-latitude to high-latitude field lines. However, whether or not an event is seen at both Ulysses and IMP does not seem to be a strong function of the positions of the spacecraft with respect to the initiating event (most often marked by a solar flare) on the Sun. In Fig. 5 , we show for the full period from the south polar pass, through the fast latitude scan, and on through the north polar pass the intensities of ∼35-70 and 70-95 MeV protons measured at Ulysses and IMP (Panels (a) and (b)). The bottom panels (c) and (d) show the latitude and longitude (with respect to the central meridian as observed from Earth) of the initiating events on the Sun, together with the positions of the footpoints on the Sun of the ideal Parker spiral field lines through Ulysses and IMP. Throughout the whole period of the polar passes and the fast latitude scan, essentially all large events observed at IMP also produce comparable intensity increases at Ulysses, and the locations of the footpoints of the field lines through the spacecraft do not seem to have much effect on this conclusion. In fact, without independent knowledge of the trajectory of Ulysses, it would be very difficult to pick out the high-latitude portions of the trajectory from the near-ecliptic phase of the Fast Latitude Scan based simply on the particle time-intensity observations. These observations require either that the acceleration front for energetic particles in large events extends over a near global range of latitude and longitude, or that mechanisms exist to transport particles accelerated at a CME front throughout the inner heliosphere, both along and across the mean magnetic fields.
Consistent with the existence of mechanisms for efficient cross-field transport is the common observation at late times (3-4 days after onset) of establishment of nearly equal fluxes at IMP and Ulysses, which then decay at the same rate for the remainder of the event. Since the events may last as long as a full solar rotation, this observation requires the absence of spatial gradients in both longitude or latitude. If spatial gradients did exist, as one would expect if the particles were strongly constrained to follow field lines, the corotation of the interplanetary magnetic structure would produce differing variations in the time intensity profiles at two widely separated spacecraft, destroying the parallel decays typically observed at late times. The clear implication is that cross-field propagation has been efficient enough to erase spatial gradients and to produce a uniform flux within the inner heliosphere, independent of longitude, latitude, or radius (at least out to several AU from the Sun). This effect has been called the "reservoir effect", since it appears that the inner heliosphere becomes a uniform reservoir of energetic charged particles. After formation, the reservoir slowly dissipates as a result of the normal diffusion, convection, adiabatic cooling, and drift mechanisms that govern both the propagation of solar energetic particles and the solar modulation of cosmic rays. The effect was first noted by McKibben (1972) , and has been discussed more recently by Reames et al. (1996) . It may also be related to the super-events discussed by Dröge et al. (1991) . However, despite its long history of observation, it is not yet understood in any detail.
Summary and conclusions
During Ulysses' second Fast Latitude Scan, during which it passed over both the south and north polar regions of the Sun 2. Local variations in modulation, such as Forbush decreases, which arise from local conditions in the solar wind, continue to be observed, but as superposed fluctuations on a general level of modulation that appears to be the same for all points in the inner heliosphere. This suggests that the modulation level may be set by conditions in the outer heliosphere. As a result of a random walk of fields (Jokipii and Parker, 1969) , differential rotation-driven latitudinal wandering of field lines, (Fisk, 1996) or simple cross-field diffusion any point in the inner heliosphere may be affected by conditions over a wide range of heliographic latitudes in the outer heliosphere, resulting in the establishment of a uniform intensity in response to global conditions in the region within a few AU of the Sun.
3. Observations of solar energetic particle events show that, for almost all large events, significant particle increases are observed both near Earth and at Ulysses, whatever its position with respect to Earth or to the location of the flare (and presumably lift-off point of the CME) in radius, longitude, or latitude. For protons above ∼10 MeV and for electrons of energy ∼2 MeV and above, onsets are reasonably prompt, though at the highest latitudes the rise to maximum may be slow and the maximum intensity significantly less than near Earth. At energies near 1 MeV, onsets from individual events can sometimes be seen, but the overall profiles appear to be controlled mainly by local interplanetary conditions.
4. Initial anisotropies of solar energetic particles observed at Ulysses are commonly directed outward along the fields at all latitudes, implying that the point of injection for particles onto the field lines sampled by Ulysses is closer to the Sun than Ulysses. This requires either acceleration over a very broad, perhaps even global front, or very effective transport of energetic charged particles across the main interplanetary magnetic field in the inner heliosphere.
5. Within 3-4 days after almost every large event, the proton fluxes observed at energies between 10-100 MeV near Earth and at Ulysses approach equality, and remain nearly equal for the rest of the decay of the event. Given the presumed continuing corotation of the particle population with the Sun, this implies the disappearance of spatial gradients that can only be explained by surprisingly easy propagation of particles in both latitude and longitude.
Combining observations from both the solar minimum and solar maximum fast latitude scans, the overall message seems to be that energetic charged particle populations in the equatorial and polar zones are tightly coupled, with variations in intensity in one zone inducing similar changes in the other, in many cases within hours. As is most apparent from the late-phase behavior of solar energetic particle events at solar maximum, within at most a few days nearly full equalization of particle intensities between the equator and the poles is readily established. This ease of propagation in three dimensions along and across the average magnetic field lines continues to provide a challenge to theories of particle propagation in the interplanetary medium.
